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DEHUMIDIPYIWG OP AIR WITHIN SWITCH CABINET FOR A WIND TURBINE BY MEANS OF 

PELTIER ELEMENT 



The present invention relates to a switch cabinet for a wind turbine with at least one 
circuit element accomodated in said switch cabinet and a drying arrangement for preventing 
water deposition onto said at least one circuit element as well as to a method for operating a 
10 wind turbine using such a switch cabinet. 



tion of the rotor and/or adjustments of the generator used for power generation, are electroni- 
cally controlled. The electric or electronic circuit elements utilized therefor are usually acco- 
modated in a switch cabinet mounted to the machine nacelle, which is disposed in a height of 
up to 100 m. This switch cabinet is subject to atmospheric influences. To guarantee reliable 
20 operation of the wind turbine, water should not be deposited onto the electric or electronic 
circuit elements during any atmospheric condition. 

In prior art switch cabinets for wind turbines, this condition is ensured by heating the 
air in the switch cabinet to thereby prevent that the circuit boards accomodated in the switch 

25 cabinet cool down below the dew point. Howev^, this measure is associated with high power 
consumption so that the profitability of wind turbine operation is significantly derogated. 
According to an alternative concept, desiccants are used for reducing the air humidity in the 
switch cabinet However, the intake capacity of such desiccants is limited so that they need to 
be r^laced frequently, which poses problems particularly when the switch cabinet is disposed 

30 at a height of 100 m or more. Furthermore, the reaction rate of desiccants for binding of air 
humidity is relatively low so that reliable prevention of water depositions onto the circuit 
elements cannot be achieved by this method. 



5 



Field of the Invention 



Background of the Invention 



15 



The operatinjg parameters of modem wind turbines, like e.g. blade angle, total orienta- 
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vide an improved switch cabinet for a wind turbine, particularly a switch cabinet which 
allows for reliable operation of the wind turbine without excessive power consumption, as 
well as a method for operating a wind turbine using this switch cabinet. 

5 

Summary of the Invention 

Due to an aspect of the present invention, this object is solved by an advancement of 
10 the prior art switch boards which is mainly characterized in that the drying arrangement 
includes a device for generating air flow in the region of the at least one circuit element 

Surprisingly, it was found that generating an air flow contributes to the prevention of 
water deposition onto circuit el^ents. This air flow can be generated with comparatively 
IS small power consumption by using a simple fan. A further improvCTient of operational 
reliability can be achieved when the drying arrangement further includes at least one heater 
for heating the air in the region of the at least one circuit element, because then the water 
vapor absorption capacity of the air is increased in the region of the at least one circuit ele- 
ment and, thus, the risk of condensation on the circuit element is reduced. 

20 

According to a preferred embodiment of the switch cabinet according to the present 
invention, the drying arrangement includes a cooling element for separating water from the 
passing air, said cooling element being spaced from said at least one circuit element, and a 
drain element for draining the separated water out of the switch cabinet. Thus, the air 

25 humidity within the switch cabinet is effectively reduced so that the risk of water deposition 
onto the at least one circuit element is counteracted. Thereby, the reduction of air humidity 
within the switch cabinet can be achieved in a particularly effective maimer when the flow 
generating device is operable to generate an air flow, which circulates within said switch 
board and moves past the at least one circuit element as well as said cooling element, so that 

30 the air circulating within the switch board continously absorbs humidity which is then 
separated at the cooling element and is drained out of the switch cabinet through a drain 
opening. 
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Peltier elemrat mounted in the switch cabinet In this typical embodiment of the present 
invention, an effective circulation of the air flow can be caused when the flow generating 
device includes a plate-like flow guidance element which is interspersed by the Peltier 
element, wherein the at least one circuit element is disposed at that side of the flow guidance 
element that faces the part of the Peltier element that is warmer during operation. Different 
atmospheric conditions can be accoxmted for when a control device is provided which 
controls the drying arrangement depending on temperature and/or air humidity within and/or 
outside the switch cabinet. 

As can be also seen from the above explanation of a switch cabinet according to the 
present invention, a method for operating a wind turbine is provided, wherein at least one 
operating parameter of the wind tuibine is controlled by at least one circuit element 
accomodated in a switch cabinet and dq)osition of condensation water onto the at least one 
circuit element is counteracted, said method being basically characterized in that an air flow 
in the region of the at least one circuit element is generated for preventing the deposition of 
water onto the at least one circuit element, wherein the air can be heated in the region of the at 
least one circuit element In a typical embodiment of the method according to the present 
invention, condensation water is separated at a cooling element, which is spaced from the 
circuit element, and is drained out of the switch cabinet. Although passive cooling elements 
are also within the scope of the present invention, it was found to be particularly practical to 
use a Peltier element as an active cooling element while simultaneously heating the air in the 
region of the at least one circuit element, wherein the generation of the air flow and/or the 
activation of the cooling element can be controlled depending on temperature and/or air 
humidity within and/or outside the switch cabinet 



Brief Description of Drawings 

A fiill and enabling disclosure of the present invention, including the best mode 
thereof, to one of ordinary skill in the art, is set forth more particularly in the remainder of the 
specification, including reference to the accompanying figures wherein: 
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present invention. 

Fig. 2 shows a schematic drawing of a switch cabinet according to a second embodiment of 
the present invention. 



According to Fig. 1, a switch cabinet for a wind turbine according to a first embodi- 
ment of the present invention can be realized as a fiilly enclosed switch cabinet having a 
cabinet door which is closed during operation. A number of electric and/or electronic circuit 
elements is situated within the switch cabinet, wherein said circuit elements can be disposed 
on one or more circuit boards 20 as is exemplarily shown in Fig. 1. Furthermore, a drying 
arrangement is also accomodated in sv/itch cabinet 10, wherein, according to the embodiment 
of the present invention shown in Fig. 1, said drying arrangraient includes a fan 30 disposed 
below the circuit board, a heat^ 32 disposed upstream with respect to the air flow generated 
by said fan 30 and behind flie fan 30, a flow guide plate 34 serving as a support for circuit 
board 20, and a cooling element 36 disposed upstream said circuit board and at that side of the 
flow guide plate 34 that does not face the circuit board. 

An air flow directed towards the circuit board 20 is generated by the fan 30, which is 
disposed in close proximity to the circuit board below thereof, and on that side of the flow 
guide plate 34 that faces the circuit board, wherein the air flow is heated by means of a heater 
32 implemented as a heating coil so that the heated air can absorb a large amount of air 
humidity and no condensation of air humidity occurs on the circuit board. After moving past 
circuit board 20, the air flow is deflected within switch cabinet 10 and then moves past 
cooling element 36 which is disposed on ttie side of flow guide plate 34 not facing circuit 
board 20. 

In the embodiment according the present invention shown in Fig. 1, cooling element 
36 is implemented as a passive cooling element and consists basically of a body made of heat 
conducting material, e.g. copper or aluminum, which is in contact with the ambient air outside 



Detailed Description 
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of humidity contained in the passing air occurs if the ambient temperature drops to a value 
blow the dew point, i.e. to a vlaue of about 5°C or below. The water separated at the cooling 
element 36 is drained out of the switch cabinet 10 by means of a drain conduit 38, wherein the 
condensation water is collected by a hopper 40 disposed at the upper end of the drain conduit 
38. 

The drying arrangement shown in Fig. 1 is appropriately controlled by a 
corresponding control device, which can also be accomodated in switch cabinet 10, so that the 
operation of fan 30 and heater 32 are not started imtil the ambient temperature has dropped to 
a value of 5^C or below and/or the air humidity within and/or outside the switch cabinet 
exceeds a value of 80%. The operation of the drying arrangement may be stopped when the 
air humidity attained a value of less than 70%. Compared to prior art drying arrangements, 
which required heating of the total internal space of the switch cabinet to prevent 
condensation of water on the circuit elements, the switch cabinet 10 shown in Fig. 1 can be 
operated wifli less power consumption, because heating is required only in the region of the 
circuit board and, simultaneously, continous drying of the switch cabinet by condensation of 
air humidity at the cooling element 36 and draining of the condensation water by means of the 
drain conduit 38 is caused by the air circulating within switch cabinet 10 and moving past 
cooling element 36. 

The second embodiment according to the present invention shown in Fig. 2 differs 
from the embodiment shown in Fig. 1 mainly in that a heater in the form of a Peltier element 
130 is used instead of the heater in the form of a heating coil. The Peltier element 130 is 
arranged so that its warmer side 132, in an operating condition, is disposed on the same side 
of flow guide plate 34 as circuit board 20. The air heated by the warmer side 132 of Peltier 
element 130 moves past circuit board 20 and is deflected by a flow conduit 35 so that it 
moves past the cooler side 136, in an operating condition, of Peltier element 130 at the side of 
flow guide plate 34 not feeing circuit board 20. Thereby, the Peltier element is used as an 
active cooling element, wherein the water contained in the air circulating within the switch 
cabinet condenses at its cooler side and is collected by means of a hopper 40 and is 
subsequenfly drained out of the switch cabinet via a drain conduit 38. The arrangement 
shown in Fig. 2 allows the drying of the air contained in the switch cabinet even at ambient 
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temperature when the air humidity within the switch cabinet exceeds a predetermined limit 
value of, e.g., 80%. Peltier element 130 and ^30 may be automatically stopped by a 
respective control device when the air humidity attains a value of 70% or less. Also, a 
combination of temperature and air humidity measurements are possible for controlling the 
operation of the drjdng arrangement. 

Having thus described the invention in detail, it should be apparent that various 
modifications can be made in the present invention without departing from the spirit and 
scope of the following claims. 



